vertebral column injury, however it is possible that up to 10% of patients with low level of consciousness due to brain injuries experience cervical vertebral trauma (3, 4) . In trauma patients, emergency physicians can evaluate abdomen and chest by bedside ultrasonography simply; but it is so difficult to evaluate vertebrae by bedside modalities (5, 6) The first step in order to take care of these patients is the use of a neck brace until physical examination and clinical findings of radiology reports show normal findings. Using a neck brace for more than 5 days might lead to pressure and injuries. In this regard, there is a need for a rapid and effective method to rule out cervical vertebral injuries in traumatic patients (7) . In recent years, magnetic resonance imaging (MRI) with high sensitivity plays an important role in the diagnosis of cervical ligaments and disc injuries. MRI is used for patients with neurologic signs and symptoms related to trauma, even if CT scan results are normal. MRI is usually applied when there are signs of fractures, malalignment or pre-vertebral inflammation or any evidence of vertebral defect in CT scan. In some studies, indications of MRI after normal CT report have been investigated and evaluated. According to these studies, there is no definitive evidence about the indication of MRI in patients with normal CT scan reports but positive symptom findings (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) . In the current study, we investigated the possible MRI findings in patients with cervical trauma having a normal level of consciousness and normal CT reports.
Methods
In this cross-sectional anterograde study, cases were selected among patients referred to the emergency department from 2012 to 2014. Standards of the selected cases were: age above 15, blunt neck trauma, GCS=15, normal CT scan reports of neck, no past medical history of cervical vertebral surgery, and no persistent neurologic lesions. We used convenience sampling and all patients with the above-mentioned criteria were selected. Physical examination was done by an emergency medicine resident at the arrival time and a complete history was taken. Then 64 slices of the CT scan from the base of skull up to T5 was evaluated. Images were evaluated based on acute trauma and neck spondylosis by a chief resident of radiology. Neck spondylosis was categorized in terms of mild (no slimming disc, osteophyte more than 2 mm, no canal stenosis), moderate (obvious slimming disc, osteophyte more than 2 mm, central or lateral canal stenosis), and sever (no complete height of disc, with or without vacuum phenomenon, osteophyte more than 2mm, significant canal stenosis) cases. Data were analysed using SPSS software version 18. Frequency and central statistical indicators like the average or dispersion indicators like standard deviation were detected. In order to investigate the relationship between qualitative data, chi-square test was used and for quantitative data t test was applied accordingly.
Results
Two hundred eighty patients with chief complaints of neck pain due to trauma were referred to our emergency department. Among this batch, 264 of them had normal CT scan reports and MRI was done for all of them. All necessary data and required demographic information were gathered. These included age, sex, mechanism of injury, tenderness on neck at the accident scene, concurrent head trauma, low level of consciousness, transient neurologic symptoms, injuries in the whole body, and therapeutic interventions. Once the patients were transferred to the treatment centre, the first step was conducting physical examinations and then X-rays as well as a CT scans of cervical vertebral column were requested for all patients. Seven patients out of 264 (2.7%) had a noticeable spondylosis, which was important for patient evaluation. Surgery was done on 7 cases due to traumatic injuries on cervical vertebral area. The average age of patients in this study was 36.38 years with a standard deviation of 16.76. The minimum and maximum ages were 16 and 88 years, respectively. Among 264 participating patients, 141 (53.4%) had a motor vehicle accident and 60 of them (22.7%) were injured by a falling trauma (table 1) . Midline neck tenderness with 92.8% and head trauma with 66.3% were the most common signs and symptoms of patients. There was a statistically significant difference between patients who had surgery and those with transient neurologic symptoms (P < 0.000) ( Table 2) . MRI results in 74 cases (28%) were positive whereas, in 190 cases (72%), there was no sign of acute trauma in the MRI (Table 3) . According to the results of our study we found out that the maximum injury in MRI was related to intervertebral disc injury (38 cases), ligamentous edema (35 cases), and muscle edema (22 cases), respectively (Table 3) . Demographic variables and mechanism of injury based on positive or negative MRI results were compared and analyzed ( Table 1 ). The average age of patients with positive MRI results was significantly more than others (P < 0.000), whereas there were no statistically significant changes due to the mechanism of injury and sex. Patients' clinical signs and symptoms based on positive or negative MRI results were compared and analyzed (Table 2) . Neck tenderness from the beginning of the accident and transient neurologic signs had a significant role in MRI results (P < 0.05).
Discussion
MRI is a highly sensitive and specific method for the diagnosis of acute and chronic vertebral column injury (10, 11) . This technique can make a clear image of the spinal cord and nerve root integrity and plays an important role in the diagnosis of intervertebral disc injuries, soft tissue, ligament and vertebral arteries. Despite the high sensitivity of MRI in the diagnosis of soft tissue injuries, there are some limitations. High frequency of false positive results up to 40% in some studies is an obvious example of these limitations. Another problem is related to the delay in performing MRI. MRI is requested to differentiate soft tissue and vertebral column injuries. At the time of doing MRI, patients who have been immobilized for a long period of time might have some problems especially those with a low level of consciousness (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) . In our study in 74 patients (28%), MRI results were positive. One of the very important findings in our study was the significant age difference among patients with positive MRI. The average age of patients with positive MRI was higher than those with negative MRI results. It seems that the probability of injury increases by getting older even with negative CT scan reports, but for correct conclusion extensive studies are needed. Cervical vertebral column MRI in patients with negative CT reports has been investigated in many studies. In Ackland et al's study, patients with cervical midline tenderness and pain due to trauma were referred to the trauma centre and evaluated by cervical vertebral CT. In a 2-year period, MRI was requested for 178 patients with negative CT results. Thirty eight cases had soft tissue injuries and surgery was done for 5 cases (14) . In our study, surgery was done for 8 cases after obtaining MRI results, which is similar to the study conducted by Ackland et al. Also, in patients with expression of pain disorders, a decreased level of consciousness and simple radiography with no fracture or lesion in cervical vertebral CT, selective (21) . Several studies showed that cervical ligament injuries in unconscious trauma patients could not be detected unless with MRI. In a meta-analysis by Schoenfeld et al, findings revealed that cervical MRI played an important role in the diagnosis of 182 cases with cervical vertebral injuries. MRI findings led to a change of the treatment plan in 96 cases. In this study, there were 1550 patients with normal CT scan results. Since there are not any studies comparing CT scan and MRI results with only CT scan, we cannot detect the gold standard for measuring the accuracy and correct interpretation of radiologists for CT scans or MRI findings. Determining the vertebral column instability and those cases that need sugary are still controversial. Technology improvement, sensitivity and speciality of CT scan have made a significant progression in this regard (15) . Other researchers like Hogan believe that cervical vertebral CT scan has good sensitivity and specificity for detecting unstable bone tissue or ligament (12) . In this meta-analysis, researchers showed that normal cervical vertebral CT can rule out any lesion leading to the instability of vertebral column. In our study, MRI reports showed 4 cases of stable ligament injury and 7 cases of spinal cord contusion (12) . In another meta-analysis by Panczykowski et al, 17 eligible studies included 14 327 patients. The sensitivity and specificity of multi-slice helical CT scan for the diagnosis of unstable acute injury of cervical vertebral column was detected higher than 99.9%. They concluded that only modern CT scan for the diagnosis of cervical vertebral column instability is sufficient (20) . In our study, another separate investigation was done on patients who had surgery. Four cases out of 8 (50%) had transient neurological symptoms in physical examination, whereas 5.9% of them, with positive physical examination, had transient neurologic symptoms. intervertebral disc injury was reported in all patients. Although there are some advantages concerning MRI and its high power of diagnosis, some disadvantages exist. They include the probable risk of longer waiting time to do MRI, difficult monitoring and resuscitation in the MRI imaging centre (10, 22) , and possible extra costs for patients with negative CT reports. Since it is very difficult for patients to wear a hard cervical collar and it might lead to sores in occipital area in low conscious patients, patients' triage must be done within 48 hours of trauma in order to prevent other problems if strict immobilization is needed (10, 23) .
Conclusion
In conclusion, age, neck tenderness, and transient neurologic symptoms can be factors in the prediction of positive findings for MRI in traumatic patients with normal CT. On the other hand, in patients with acute cervical trauma having normal CT reports, MRI must be done in those with the average age of 45 or more, tenderness in the neck area, and in those with neurologic transient symptoms. 
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